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(54) LUBRICATING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating composition 
capable of improving the friction reducing effect and oxidation 
stability of an organic molybdenum compound and continuing the 
friction reducing effect for a long period, and to improve the 
solubility of an organic molybdenum compound scarcely soluble 
in a lubricating base oil such as MoDTC (Mo dithiocarbamate) 
and prevent the separation and precipitation of the organic 
molybdenum compound in the case of compounding to a 
lubricating base oil having low aromatic content such as a high- R 
VI (viscosity index) oil. 

SOLUTION: The lubricating composition is produced by 
formulating a lubricating base oil with (A) an alkanolamine 
compound expressed by general formula (1) (R1 is a >4C alkyl; 
R2 is a 2-4C alkylene; and L is H, a 1-4C alkyl or a group 
expressed by R20H) and (B) an organic molybdenum compound. 
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toX'bz^>#y^im&W(?>3Twmto. f*?i 

[0045] i a «NfiftR^JSillW«r3&»T, 8Mb 

7 ^ y s ^ y >f y rf - u y s yxxfJW^ y ;p 
# y — « — * u ? ^ yRU'tf y -< y y-f u y *<h t 

»^LV\ *fei«*S^ «i*t&»{41 20m±T-S>4 
ifc*«if*L<, 1 3 OJ2Lh-C*4ifc*«Mt:if*L 
<s 1 3 5£JLhT'&4 U 1 *. 4fc, #«S 

»ttcoffi*»6. fflff ?ft»?fi<7)^JS{x 1 0 0°C(73°C»ttJK 
T'2-20mra/sffe*<:t*W*L<, 2. 5—1 
5mm/st'i5l,Ci:!f)WiL<. 3-1 0mm/ 

sX'h&Zki> { &i>1fr£U\ 

[ o o 4 6 ] *yy-x(x. ±ie^i^t«PM^ 
s-^LT^rs. mmmkixii, mti£. ?ssmxii^ 
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(4, mu$. y^i ym. ^vxi-ym. ^sf-y 
vsi«>w.l v^yu-tymm^mmmmt 

[0047] ^mii^Gm^mmmt txtt, mm. t- 

[0 04 8] ^WSflffllfflfcl/ai. M^($\ ty^f 

[0 04 9] ty-j V>-T^—ht LXI&. fflxlf. ^ 
f-/W y xT*- 1 . x?-/M y ^7*- h . 
y^T^-K rnt;Hyy7*-h, ^ryvMy 
^7*-K ^^f/Hyy/^-K ^^'JMVy 
7*— K *7^fyHyy7*-h. i^o's.^ 
/yW yy7^-b?x x/W y >-7*- h , bvuyj 
y y-T*- h S&ftWf t>tl& . Vi/TZ— bbLX 
li. mm. ^yjfi-Uyi/jVi'T*— K 2, 4 
-M^ySMVS'T*— K 2, 
y-7*-K **isVW*JA VyT*-h. y'7i-/k 

^yy--4, 4' -£M yy-7*- k 2, 2' -s^ 

f^y7i^;M?y-4, 4' -yWyyT^-h, 
t*7x-/W>MyS'7*-K 3,3' -^^h*7 
xXfyyM yy7^-hWPf^ . 
[00 5 0] ^y75>-t LT{±. ffljUf, 1[9+1VT 

5y y-;i/7S>, fy/t^rsy. ^^'J^rsy 
MJf y/l-7Sy, S UX^-;WT5>. ;N7y$U-/yT$ 

y. ;l-75 >. y?n^y;P7Syfi^lf/5 
ft*. y'7SyfcLTii, lfl/yy'7Sy. 7nUl/ 

y7iy 7x-l/yy'7S >\ y7$yy7i-/W 

fymifimftitih. 

[oo 5 i ] *j*-)vtLxii.. mm, 

)V. "v^tfy— /K 2-x^-;yA.3fify— ;K ^9 9 J 
—)V. r#y-/y, 5^U;y7;y3-;y. h'Jf^y- 
^> syxf;l^7;W-;K ^7y$-?-/y7;y3-/K 7. 
f7y;l/7;^-;k :*W/yT/y3--/K 7x7- 
/K ?l^/-;K y^n^Hfy-/y^W£>;ft&. 



[0052] is^re^tiPMt lt(4. mm. * 
[0053] c\tit><7)mmm±m&Tm^x t i < , 

U-Xfc»LTafff»*L<J±3~4 0«JI%, J:D# 
£L<ii5~2 0S*%T'*>&. ±fES?fifciiPWJA>£> 

t:h^y^~xammm^m^ft^-hK mm o 

0~5 0 0gjg-C$>&. 

[0054] *&tycDmmim&m±. sst ( c > 

3E»xf-*3ft^7x— Hi, TISO-ffiS ( 9 ) 
[0055] 
[^7] 



RO s 



RO 



-Zn ■ a(ZnO) (9) 



[00 56] TffcbSitS. HR5$ ( 9 ) tfi^TRIi 
Jfcffc**»-C*S. RfcLTli, 7M;HXIi7'J- 
A^tfiifiU*. i<x6cO+Tt. *3iifc3~l 4C07* 

~1/3<03RT*'3. a = 0«^ 4>tty>>y y^ 
^X7x-htBftfiX. a=l/3^ ig*tt^'>- 
y yWX7x- h Bf (fill, . 
[00 57] SiSy > '-f-^*X7x-hO^JnM{i^c$(J 

£L<. -7ffci07c*^ie-g-T-|>i:X7-x^m^ 

•tex'hhm-frii. mm&msiizttLx. n£L<i*>jy 

mzLXO. 00 1-3S*%, «fc"9»* L<ii0. 0 
0 5-2fi%, IWtKiiO. 0 1-lft%t 

y>J-X{zttLX#t t<{4U>-*^LT0. 01-1 
0«*%, J; Off* t<JiO. 0 3-7fi%, jettf 
^L<{40. 0 5~5**%T&£. 
[ 0 0 5 8 ] X, *%Hf5cojH?t?4ffl«WJ{i, ffifflSW 

tje tT , ( d i ) ( d 2 ) mgymm* 

(D3) U &*Wr4-ffc^ft, (D4) Oym^F 

R^mm^^-t^it^m. ( d 5 > 

^«!S^***L^lrVfk^!ft N ( D 6 ) SWtR&± 

jw, ( d 7 ) *«^«ft^Hs, ( d 8 ) &mm?. v y 
m^ruwm^^ L%^mim±#L ( d 9 > m 
mm. ( d 1 0 ) ttjKigRiflijjRi, (did 
tt-fKO. ( d 1 2 ) ii^j. ( d 1 3 ) wmmmm* 
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[00 59: ( d i ) &mmmt mm. £ 

LT(i. ffl/Ja\ (t/Xfiy) T/Mf/Ky-tfyx/l- 
*yS££JRa, 5j[iix/P*y®^JS^#W£>;fi£ . 

^7i/-;l/} ^fvyfx { 

1-*t'X { (t/Xliy) T/l^ 

t Ltd T/y# y&«XteT/M? U±3B^JR4«»i L 
<. ^py^A, rtV*7J±&i 018-t L 

[ 0 0 6 0 ] X, ±fc(M&Wi* HRfc+ffifiT&S 

* «■ & % a* t> ^mmYMx^m^mimrnxm. 

i&MM (TBN) fi. — ffifc: 150 — 500mgKOH 

[00 6 U zixt>?&mtimi(?>ti>X'i>mi>ifZ 
h<WZ. JfiaSttXtiSlSttox *;P>"7A-9-'J 
yl^-H^Kii^^yvAX/^-ht*!.. (D 
1 ) fi£#<7>*F2 U>££*±» jRHHtaiW^LT 0 . 
5-1 5 T"S>£. 

C 0 0 6 2 ] ( D 2 ) MBiftWfflt LT«. n 

& LT(±. Wi.tf, $BM:3 0 0—4 , 0 0 0Wg.<Vtf 

fyyf h7$y> f h7Xfi/y^y^sy, ^.y:? 
xf-p-yv*M?- = yf^tryx-^-yy^yTSy^y 

ft ; # 'J TfVdr-)Vmtt-?%, y x y-/yt *;1/A7^ 

ft Ki4fjifi/y^yr$y<7)7y-7tR)Sif 
[00 63] iK^sK^sjso^s^-^fitt. as 

0. 5-2. 0«*%mirc*4. ;il^;M*?«J 
<D7*>T\ if* Uv^oJirm^gK 5 KXJi^-^*^ 
tor* h . (1)2 ) L v «£*ti . $0 

}#tt*ttt*f LT 0 . 5-20 KJtftffUJtC* 5 . 

[0064] ( d 3 :■ y ymtttt-t&ib&fot tx 
(i. $JA«:\ *x7 fy, ^XTwy^yn, *X7 



*X7t*-h, *X7i-h, *X7tD75 

stmt lx t>imtti%&fiht . 

[006 5] (R) 3 Pt^§^tI*X7^yi: 

LT(i, fllAfcf, h y 7WX7-f y s h y^f y/i/ 

tf-XT^y. h 'J^frt4X7 -f >\ MJ (2-xf- 

*x?4 y, h>jyzMX7^y, hu 
fy;^x7-fy, h^v'j/m?-^^ hi/5'j 
xfwx7^y, M;^sf/^7^, hyx 
xTU/l^x^-ry, lWk^;^X7-fy, h'jy 
x -A-*.x 7 ^ y s F'j7y y'/k^x 7 y^'^tf h 
fih. (R) ,p- (CH 2 ) „-p (R) 2 Tm£>Zti& 
7;^yfyt'x*X7^ykLm MA If, -Xf-u 

Vt'X (y7f/^7^7) . ^fyyfX ( y'^.df 

y/WX7^7) , ^fi/yt'x (-Jir-7^iv^xy < 
y) . ^fyyt'x ( : J2-^)V^iy)V~^xy ^ 
y) N i/yb'x (y7^*77-f7) , y-^u-y 

h'X (yfyWX7-fy) . ^fl/yh'X (y'^'J 

WX7-<y) , ^fyyt'x (y5'jxf;L'*X7'f 
y) , ^f^ytx (y'y^Sf^x?^) N j<^- 
yyfx (yxf7'J;^x7-fy) . ^fi/yb'x 

(y'*H/WX7.<y) . yyt'X (y*7i- 

^X7^y) s ^fi/yt*x (y'7i/yWX7^y) 
&#Wft>tL&. (R) 3 P = OT'Ii)?iil.tWx 
7 ^ y^y Hfc lt(±, ffllAif , h u /f;p*x7 ^ 
y^yF, MJ^y/P*X7-fy^yK, bVX 
^fMX7^y^yK. hi) ( 2-xf-;^dfy 

/w) *X7^ y^^h\ h yyx;i/*x7 ^ 

F'Jfy^^-fy^yK, h'J^^'J/^X 
~7 4>ttisY. h'JS'jxf/^X7^y^yh\ 
h y > NVP 5 y 4 y^-^y K„ MJXf7'J 

X7-fy^yh\ hV*lsjfr*X7 4 y^v-H. 
MJ7x-WX7^ y^v-K, hy7yy/l/*X7 

[0066] (RO) 3 PTfE*>Sit6^rM^7r>f 

xnvui. ty/y/h'j tmirth. ) y 

1-)V-fcx yr-i ty/y/bij^ y;l-^x 7 r A 
V. ; £7/y/F^7f;l/*X7r^f 1 ^tJ/ : J/ 
h>) *X7r^fh 1 t//y/ 

h'J7-WX7r^h, t//y/MJfy/l'*X7 
r-f t//y/h l J77 l J/WX7r^f K t// 
y/h'J S 'JXf;l/*X7r^f ^S/V/WrW, 
SfWX??^ ty/y/byXf7'J/l'!i!X7 
r-f t//y/hij^k^/m77>( h, t// 
y/f l j7j-/WX7rO > ty/y/h'J^l/y 
MX7rn^W^. X. flfecO*X>*r^ b 
fcLTJi:, CTxtf. / <y^iyx'Jh-^y*X7r'f 
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K ^y^xyxy h-;kfh7*^7r'f K Tiv* 

[0 0 6 7] (RO) 3 P=OTmhZix2>Hm*xy 
x-J-i L'Cii. Mz-ti. : &y/y/F l J/f/^X7 
x~K ; Ey/y/l l J^y;l'*X7i-b 1 t// 
y7h^;f/Wa7x-h 1 ^y/^'/h'J (2- 

«7i-f, ty/y/h iJfyMX7x-S, ^ 
7/y/Nyy') l ,;m7x-h, t7/y/b'JS 
>JXf;^X7x-f. ty/y/h y^ASf-AtfX 

7x-h, ty/y/b'jyf7 l JWX7x-h > ^ 

y/iy/hy:*WA*Xyx-K ^y/y/bij? 
x-/l/*X7x-K ^y/y/M/^Vy/m?! 

tl>*X7x-h > Mi-tfs ^^U^TA-n— /l^x-f-ly 
y#=*-»M K&t/y Xiirntryy^^M FttMjcD 
:fro^yx-b3?k^{f£>*U, 0 
[0068] ^tl^<7)*X7x-h^-5%, tyXI±y 

*x7x-MiH3i'J ynxf^Wifti, r;^ y 

X«:T$y^£»T'*fnLT^LTi<tV\ T)Vf) 

ytLTti. «itr. *^by^A. *s^hy>7 

(i. M^.ti\ ryt-Tiywsy, y'yfikrs 
y. xwsy, yxf;i/7Sy, (>fy) rntvp 

^fy^sy, ^yf;i-7Sy. fy^sy, Ffy 

/k7Sy< hy-rvATSy. -te-f-/PT$y. ty7/k 
df/PT$y, 7cS)W*7/^^7Sy, ^13l**r/p 

wsy> :*WATSy, wj^syfw 
/W7$yS; tyx?y-/k7$v. N-yf-zi^e- 

yx^y-;PTS>, N-lf^t/i^7-;|/7S 
>\ y'X^7-;l,7Sy, N-yf;|/yX^7-;l/7S 

y s N-xf-^syx?y-/k7$>\ MJx^y-^7 
sy, 2-7Sy-2-yf/i/- 1 -ynvw— /K 2 
-7$y-2-yf;i/-i, 3—yx3j^y-j^~)V^ t 

5yxf;l/X^7-;l-7Sy, N , N, N' , N' -=f 
N7^fX (th'DJfyXf^)XfVyy75y, N, 

N, N ' , N' -f h5^fX (2-bKnJfyynt: 

a) xf-iyysyr 5 yf ?)7;y* y-^7 s 

ft^iDTVMflyy^lM h'ftjtffo ; 
S—/UT$.y, N -^y^y'X^y-^7 S y . N- 
^-yf/i/yx^y-;i/7$y, N-fy^yx^y-^ 
7Jy, N - -^7/l^f /l^xy y — /PT 5 >\ N-* 

;W;l/y'x?y-/l/7Sy, N-;tW /l^'X^y— ;P 
75y> N-XxTU/ySy'x^ y-;t/7Jy, N, N- 
y/Wyx^y-y^S >\ N s N-y^dfSwl^E 

yx^/-^7$y, n, N-y'^^fwyx^y- 
/P7$y. n, N-yfy^yx^y-^sy, 



n, N-t'x (^T)V^)V) tyx^y- ATS^s 
n, N-h'x (^a?tfiEb*r;^A) tyx^y-;P7 
?y, n , N-b'x (^lt**T/^;P) tyx^y- 
^7sy. N-sy^-u-fA^tyx^y— /i/r$y. n- 
^x-rry ;^yx^y-AT5 y^N-^gfTA^f 
)VT>v$y -jut s y«xi±£*i.A>c9T/i-3f l^y^-df-^ 

Tti. ±IE*xyx-hfc, ±157Syfc£«l£KJ££ 

( D 3 ) *4W)»4 Srajftt^WfcMtT 
0. 1-1 0**%S£T*4. 

[00 6 9] (D4) yyisc^awaaiiK^^^rt* 

^7x-hfW^I.. ^.ti^co^mi. ±fc 

[0 07 0] (RS) sPT'ffcbm&WtShy^t* 
X7r^f hfcLTIi* ft* If, ^y/iy/h y 7>;Wh 
Uf^X7r-{ h . ty/y/Ny^y^Nyf^ 
*X7r^( K ty/y/b'J^yf/^»Jf^X7 
r-TK ty/y/b'J (2-x^/l^4rj^) hy-f- 

^yyrn, ty/y/h | jyx;^yf^x7 

r-f K : Ey/yyb l Jfy/^yf^7ryh, 
; £yyy/h'j7'> l J^HJf^7ry K ty/ 

i j/ v y s y x^a h y ?-:**x 7ryh, 

h y^vpsf^hyf-^xyw k ty/y/^y 

Xf7y^MJf**X7ryh, ty/y/h'J^y 

y;Phyf^*x7r>f k ty/y/h'j7xx/i/h 
y f-:**x 7r^fb, ^ y/syy h y ? p xa h y f-^- 

[007 1 ] (RO) 3 P = St^b§il4faf^* 
X7x-ftLt(i ffly.li\ ty/y/hyyf;H- 
:*tfxyx-K ty/y/hyM^f^x7x 
-K ^y/aVhy^f-fl^rsfcx:?*— K ty 

yy/hy ( 2-X^A.dr^/p) f^x7x-K 

: &yyyyhyyx;i.f^7x-b 1 tyyyys 
y fy;Pf^*x 7x-b> ty /sv h y 5 ^ y Af- 
^7x-b. tyyyyHJsyxf^wa? 
x-K tyyyyh y'N7P$?-/^:*;JvXyx-K 
xy/y/hyyf7y^f3f*x7x-b, tyyy 

/hy^W/L^ttfXyx-K ty/y/h'j7x 

x;H-^x7x-h < ^y/^/hyyiy^vp^^ 
x7x-bf*'W^w. yf3ryyK2t*t 

( D4 ) js^jf a LuiE^-sti. fflma&mzttLT 

o. i-i omm%mmvhi. 

[0072] (D5) aaurffcairu itrnm^z-k 



(& 0 ) )03-221588 (P2003-221588A) 



f\ >f y^f-p^^sKu^u^ * xntfum. 1 , 

3, 4— ^Ti>TV-)Vzmfa. W7J±isA)V7 4 

[0073] TEO-I^ ( D 5 - 1 ) 
R-S x -R ( D 5 — 1 ) 

*W/P7r>f H\ x>f yynt/wy/y/jKUW 
7r^f H\ ^7>/]^y/iV^y^/P7r^ F\ >M 

/*°yt;P7r^ F„ yMy^yf;^y/y/^yf 

F\ y ^-y t 'J ^yf W y/y/*: 'J f /I/7 r 

;Ry/y7^yr^7r>f F\ *J1t9+)V£J/Ss/ 

W7r>fKs yV^/Ry/y/*°yf/l/7r^ 
Hs y^y^yy^/Ry/y/^yt^r^ 
yfyWy/y/*°yf^7r^ F\ -J^Vit^jV^l 
y/y/^yf;l/7r^f F\ yFfy^y/y/*y 
Wr-f H\ y^ 'Jfy/^y/y/^yf/l/yr^ 

h\ y^yFyfy/^y/y/^yt^yr^f F\ V 

f F 7 fy/^ y / y'/^'i t/i/7 r F, V^^rf 

5y/*° U ^/P7 rO\ S'V VXfT »J /I^y/vVVK 
yf^7r^f Hs ^l/^wy/y/^'JWr^ 
H\ y>f 3y/^//x/jJf»Jt/l/7r>f F, yF^y 
/Ry/y/^yt/t/yr-i H\ yfb7^y/Ry/ 

y-?vP7 r -Y F\ SshV T^V+)V*lJ 
Ut^7r^f F\ y7x-;Ry/y/^'Jf^7r^f 
F\ xh;P>f;l^Ey/5//^Uif;P7T>f H\ ^i^U 
;^y/y/^yt;i/7r^ F\ ^yy-^y/y/ 

^yf^7r^f F\ yyyf/Ry/y/^ 0| J^7 7 
>TH\ W;wy/5;/#iJWr^\ ^7x 
^f/Ry/y/^yf/pyr^f H\ s^x^y^y/ 

x/sK y ^7 r -f H\ y 5 U -tf- 

/U7r>f H\ yX>Xh Fy/Ry/y/^yf^7r 
-fH\ yFyfMy/y/* o yt/l/7r^F\ x (x 

f/i/7x-;i/) ^y/iy/^ o y^7T^ f\ v (7°u 
tv^7x^;p) ^y/y/t;yf^7r^ H\ ^ (7^ 
^7x-;M ty/y/^yf^r^f Hs V (^vf- 
/l/7x-;K ty/y/^yWr^f F\ 1/ 
)V7x.-)V) /V/itW*r)V7TA Hs V (^7°^ 
/P7x^) ^y/ / y/^°y^;U7r-< Hs V 
/I^7x^) ^y/y/*°yt^7r^ Hs i>* (yx/u 

7x-/n ^y/y/^yt/^r^ h\ v (t^/^7 



7x-;W ^y/y/^yf/^r^ Hs y ( Ffy^ 
7x-;H ^y/y/^'Jt/I/7r^ Hs y (7x^ 
7x-;H ^y/£yV^U^7r-f Hs ^ (^y^yp 
7x^W ty/y/sK'Jt;P7T^( Hs ^ (-X^I^ 
ft7x-;H ty/y/^yf^yr-i F\ ^ (p— 7 
5;P7x-;l^) ty/y/*yt/I/7r^ F\ >^?n 
^y^/P^y/iy/^U^/l^yr-f H\ SyVy'n^^r^ 

;Ry/y/^yt;i/7r^ h\ ^v^n^r^/p^y 
/y/^yf/l/7r^fF\ yyfvi^yn^y^/i^y 
/y/*°yf;l/7r^F\ ^yfvi^yn^^;i^y 
/y/*°yt;l/7r^ Hs iyy^;U^^o^7°^;^y 
/y/*:yt^77>f H^^b Fu#^hVl^7r 
>f H ; is (x^b Fn^y7x-;H tJ/V/i£V 
*T}V7t4 F\ ^ (7°nh 0 ;PbFn^y7x^) ^y 
/y/^y^7r>f H\ V (7'f;PhFn*>'7x- 
/P) ty/y/^yt/I/7 7^ H\ ^ (^f/PtFn 
^ry7x^) ty/y/^Ut/I/77>f H\ ^ Cv* 
y;l/hFo^y7x^/l/) J / z//t^)*T)V7 r 4 
Hs ^ (^7f^bFnary7x^;l/) ^y/SVtf'J 
t^7r>fF, y(t?WbFn^y7x^)ty 
/y/^yf;l/7 7^f H\ ^ (y-;l/tFn^y7x^ 
;P) : ty/y/^yt/l/7 7^f Hs ^ (fy/^Fn^f 
i/7x^) ^y/y/*°yt;i/77^ H\ ^ (^yf 
y/I/tFo^y7x~;I/) ^y/y/^yt/I/77^ 
H\ S/* ( Ffy^t Fn^y7x-/H ty/^/sK'J 
f^7 7^f F#<7)S/h F'D*;l/t , ^7xy-;l/f;l/7 7 
>f H^W^fiS. 

[0 0 74] 1, 3, 4-f 7y7V'^i^li s T 
E^-HR^ ( D 5 - 2 ) 
[007 5] 

N— N 

R — C C — R CD5-2) 

[0076] (^s R&mwmmximnm^ziz 

*nM*iiat{i, feil 5-f77-/k 

2, 5-yf7y^/k 3, 4-yf-T^^K 4, 

3,4, 5-M>f-r^rf"/K 

3, 4, 5, 6-T-H7^T:+?f7k S-f-T-2- 
-VTt-x;K 4-f-TS'^u'v^/K 1, 4-S^f-T 
^7^;K 5- (^f/W) 4- (X^;P 
f-:*) -2-^yf-/k 4~ (^^JU^~yf) i/?u^ 
^r^/Ws 4-y/W7F7x^, 4- (^f/W) 
7x-/k 4- xfTU^ 

^^ts ^^y^^^-s ^-y^/k^^s wj/i/ 
^s 7^y;l/^s ^yf-;Pf-^s N, N-y7;K 

4 ffl^^^ji^ vim ix&^Lfzmmziit n\ 

[0077] f^77AyX/P7 >r H{±s Tie^-«^ 
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( D 5 - 3 ) 
[00 78] 
Ut9l 

N-H— (R')— JUn (]>5-3) 
R ^R 

[oo79] ( Rixmk*.mm*mh l . r ■ ^emc 
^ 2tt^^b7ksaxi±^iS J f&^*t-S2«o« 

s<-s) n -«au n\±ox\n&±cr)m* )vm 

hZtl&X. **VV^ -S(-S) n (-CH 2 ) n 
-S (-S) n - (BU nliH-Xi^&SOXttl 

[0080] S^;t#/kA$ yixxf/Wl TIBO- 
«5C (D5-4) 
[008 1] 
Utl 0] 

R \ \\ R 

N — C — S -(^H— CH 2 — COOR" (D5-4) 

R 

[0 0 8 2] (R<i:*{f:*«S£^bU R' (i*SlR 
i\ Kft**SXIicooR' ' T*bS*i4*t*b 

( D 5 ) U«£if± s WtttEWteJtLT 

0.1-1 5«4%gjrc&4. 
[0 0 8 3] (D6) »ft|»jBBi: tTti. Miif, 7 

[oo84] y j-)v&mim±mtLx\±. mt 

fcf, 2, 6— 5/— t e r t .— ^7x7-^ 
T. tert.— 7>/k£t-7^/kfcB&fe-rSo ) . 
2, 6-y-t-7f;p-p-^^/-/k 2, 6— 
-t-/f;P-4-^f^7x/-;k 2, 6— t 
-7'f/P-4-xf;P7xy-;K 2, 4-y>f/^- 

6- t-7'f/^7x7-;K 4,4' -j^fl/yh^ 
(2, 6-y-t-/f^7xy-^) .4,4' — b" 

X (2, 6-^-1-7^7x7-/1/) ^4,4' — 
tTX (2-^f^-6-t-7'f/k7xy-;H . 2, 
2' -^fl/yb'X (4-^f/k-6-t-7-f/l/7x 

7— yk) .2,2' -y^k^b'T, (4—xfvk— 6 — 

t-/f^7iy^) .4,4' -yf-ufyt^ 

( 3-^^-6-1-7^7x7^) .4,4' 
— >f y7°nh°'Jf>t7 ( 2 , 6-y-t-7'f/P7x 
7-/k) .2,2' -^fi/yt'x (4— y^/k— 6 — 
y^nMy/P7x7-/l/) .2,2' 

(4-^W-6-7^7xy-;P) . 2, 2' ->f 
V/f 'Jf>'h'X (4, 6-y^W7x/-^) . 



2, 6-b'X (2' -bKn^y-3' ~-t-7"f7k- 
5' -^f/Kyy» -4-^f/l/7x7-;k 3 — 
t -7*fVk-4 — b FP^yr^V^/k 2 — t— 7> 

-3, t— /f^7x^) :rnt:t>RXT 

7y;k 3- (4-b Fn^y-3, t-7> 
;k7x~/k) T-ub^yg^W /k. 3- (4-bKn 
^y-3, 5-y-t-7f;l/7x^) rnh^yg 
3- (4-b Fo^-3, 5-^--t-7' 
f/^7x-/l/) /nt^ylfy/k 3- (4-tKn 

*is-3, 5-y-t-7"f/P7xX/I/) Tnt^^i 
:*?f7K -rby^X {3- (4-bHn^y-3, 5 
- V— t - 7>;k7 x ~/k ) 7°u b°;t-/M-^ :> y ^ 
7k} y^>\ 3- (4-bHo^y-3, t- 
7>/k7 x ~/k) 7°o U •b'jy^/xxf 

/k. 3- (4-hh'o^y- 3, 5->>— t-7^7k7 
7°nb^vi?t^U-bUy^7^-lx>f;kx-T- 
/kh^XlX-r/k. 3- (4-bHo^y-3, 5->?— 

t-7>;k7x-;k) 7°obtyi7'fl/y/'J^^ 
x^f/k 3-(4-bKoJry-3, 5-^-t-7" 

f7k7x-7k) 7°Ob^ySftyy>Ja-/PXXf 

;k. 4, 4' — f-;tb\x (3— *^/k— 6— t—7>/k 

7x7-/k) .4,4' -iM-b* (2-yfVk-6- 
t-7^;k7x7-/k) .2,2' — f^b'X (4— ^ 
f;l/-6-t-7'f;l/7x7-/l/) . 2, 6— V— t — 

yf-;k— «— ^^-/kTsy— p— ^uy— ;k 2, 6 

— S/— t— 7'fVk— 4— (N, N ' —y^^/kTSy^ 
f/P7x7-;k . b'X (3, 5— >>'— t— 7'f7k— 4 
— bPq^^y';H t;P7r^f F\ hUX< (3, 
5— t -7>;k— 4— b Fn^y7x-/W 7°nb 
^/l/-«yXf/I/Myy771/-f, h'JX 
(3, 5— y— t— 4— b Fn^y7x-/H 

-fy^T7k— K 1, 3, 5— MJX<3, 5— *J— 
t-7>;k— 4— b Fn^y^yyVH -fV^T^k— 
K bX { 2— 7^;k— 4 — ( 3 — n— T)l>*)Vtt7 
nb^;^y) -5-t-7'f;l/7xx;k ^;k7 
r>f 1, 3, 5— MJX (4 — t-7>/k-3— b 
Fn^fy-2, 6-yyf/Kyy^)^Vy77W 
K T-k77^n-f;k— V ( 2, 6-yyf/l/-4-t 
~-7 , f;l/~3-bFn^y\yy/l,f;l/7r^ F) . 6 
-(4-bFn^y-3, 5— 5/*— t-7'^;kT-lJ 
7) -2, 4-b'X (^y^/kiM") -1 , 3, 5-h 
yri». 2, 2— f^— (yXf/^bX-3- 
(3, 5— t— 7>;k— 4 — b FD^y7x- 
;k) } 7ob^-F, N, N' ^^fbybx 
(3, 5-y-t -7> /l/-4-b Fn^y-b Foy 
tSF) . 3, 5—^— t— 7'fvk— 4— b Fn^y- 
^>^Vk— U ygS^xxfvk. b'x (3— y^/k— 4 — 
bFn^y~5-t-7 , f/K>y/k f;t/7T-i F. 
3, 9-b7[l, 1 -^f^;k-2- {0- (3-t 
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-7*>/P-4~t < , n^y-5-^W7x-;l/) To 
t^-zM"^} xfvlO -2, 4, 8, 10-fh7 
:*^Xt°n[5, 5] ^yf^X 1, 1, 3 -Ml 
X (2-W-4-tKn^x-5-t- 7'f^7x 
7^>\ 1,3, 5-hy^^-2, 4, 6- 
MJX(3, 5-y-t-7 , f;l/-4~bFn^y<y 
^/y) <>M£>\ t*X{3, 3' -tfX-(4' -tF 
o3f£y-3' -t-/f;P7x^) rf'Jy^Tyy 

[0085] TS y»IIMKI»iMWt LTti. . 1 

-t7f^rsy, 7x^-i-t7f;i^7Sy, p 
— t?f/P7x-//- 1— t7f;P7Sy, p— y-;p 
7x-/|/-l-t7f;l/7$y, p-Ffy^7x--;p 
-l-t7f;l/7;;y, 7x^-2-t7f/l/7^> 
^^7^rS^*»ftJ»jHB; N, N' -yWV7° 
DhVI/-p-7x::l/yy7Sy. N, N ' — £/>f V7' 
f/l/-p-7x-l^y75y, N, N' -y'7x^l/ 
-p-7x^l/yy7Sy, N, N ' -y-/3-t7f 
/I/-p-7x^y^y7$y s N — 7x-/P — N ' A 
V7°nh71/-p-7x-l/yy7Sy, N—^U'V^ 
isJV—W -7x:^-p~7x^l/yy7Sy s N— 
1, 3— ^f-;l/> r ^/W— N' -7x^-p~7x^ 

i/yi/r^y. yr^f;i/-p-7x^i/yy7Sy, 

7x^/K^y/l/-p-7x^l/yy7$y, 7x^/1/ 
p — 7x«l/yy7S^7i«l/Vy7 

$ y?miW5±m ; s^t y s-^r s v. y7x -^r ^ 

>\ P, P' -y-n-7W7x-^7Sy, p, 
p' — $y— t — 7>;py7x^7S>, p, p' — 5y 
- 1 -^yf ;Py 7 x-/P7 S y , p, p' — S^t^f- 
/Py7x^7Sy N P, p' -y/^y7x^7 
5 >\ p, p ' - yfy^y7x^7 5 >\ p , p' 
-y K f y/y y 7 x. -;l^7 S > , p, p' — ^Xf-y/P 
y'7x^7^y, P, p' — is* h^isi??*— )VT 
Sy, 4, 4' — t\X (4 — a, a— V**)\S<SsV4 
)V) y7x^7$y, P ~^/7Wyy7x^ 

KitM; 7x/f7y>, N-^f/l/7x7f 7y>, 
N-xf;P7x7f7yy, 3, 1 -*J*9+)\,7 *J 

f-T'Jy^ 7xyf7yy*/w:yixxf;K 7x7 
ti/ty>f^7x y^r^y^K^Kih^J^W^^ 

[0086] 8SW*IWU»±JWfc l/CJi. «*Jf . 
? f7l^7T Sy 7° n t:fr h . yf^f* y/n t°?r 
K y^^'J/Wy/Dh^-b, y'^'jXf 
;H^;t ^7°n b°yf * — K y^fT'J )Vtti?7 0 u t°yj- 
*—K 7 ^ 'J ;M r 7 'J y 7n b , i? 

S 'jXf/l/f^y/nt^^F, yXf7'J^-^, 

ym) wxy^y h^fh7xxf/K o-r 
^/M^7 0 uh°;t>BO ^y^xyxy b-^f h7x 



XtVK ( 3-7^'J/l/Wnh^yi) ^x!) 
XV F^fb7XXf/k ( 3-7,T-TU;Pf-^7 0 o 

t^yi) ^y^xux'jh^f F7xxf/K (3 
-^y^;W7 0 nh o tyi) ^xyxy /P«r 

F7XXf/K ( 3-^y/H^7°Ut°:t>'®0 — 
4, 4' -f * y ( 3 -^f 5 - 1 ~7f ;^-4 - 
7x7-/H xxf/k 2-*}U%y°bKyXJ 5 
— /K 2-y<;^7°hy<^;l^yX-f S/y-;i/, 2- 
<yX>f 5 ^y-;l/yX;l/7 >r K . y 9 *> V )V*T)V7 r 
AY. T$Jlr?*rV aU-hW&mf t>ti&* ( D 
6 ) «Wt*HtittTff4 L<tt 

0. 0 5-1011%, J:9*f£L<{i0. 1-5®* 
L<te0. l-21i%tl>l)o 

[0087] ( d 7 ) w«A*^-^Hrti. wimmmv 

BMfcR6±tt*l*l±3-fr6t>^)T**. ftfkWttt. Mi- 
ff. ^r^BL ^7/l^>BL T^^ 

SL 7^'jyi, 5'Jxfyi, A/i^sfyn, x^t 
yyl, *w>-bl yy«-;Pi, yyu 

v^^)BWKKX{±^7xVK^)y^A. th^ 

~*y^r/K ~?y*fy. xfnyfW, f-*>\ 

7yfty, t'x7X, ^y/xfySf^' 
¥tf «t LTJil**ftl 2-1 8Sfl»*Jff 

[0 088] iyf-^yy^gjg. ^^/^n'S 
>"S^JBS, ^;^7°h<yy>ryWl^JR^. y</I/ 
ATh^yXA 5^V-;^SS. Kf-^7 

*LfcAllIFPC&4. *fl>ffi. Kmy^'j7'fy 

y7;^m*-^'^-b „ »fct*$^ y 7r> 

yf**X7x-btJf4L<fflV^itm4, 
(D7) «4W>S^»{4. ffl«tt««fc:«LT#4L< 

140. 0 5-1 0*1%, ±9»l£L<{40. l-5« 

*%. L<(40. 1-2SM%T'£>£, 

[0089] ( D 8 ) J&frte. AJWERP. y ^IBFf Atf 

SWJK^**L*t^J^[«i±MT*4. MiJ4\ ^ 

^r^^ys, ^7^r?>K N f*yi, 7^y 
ym. syx^ygL ^wsfyi, xf7yyg, * 

mst\ 7vxi, xyji *>ff-^». ^y-7ifi. 

*^7?ii a*7y?l r?y<3r* 
Jft. f777-ii ^T-f^hffi. Sy^y^fi. 

jgcjjg. ih^m. mm. ilsw. Mfi. UM^jAnAv^u 

x-rryyK7>;P. x^yXf7yyi*?f;Pf 
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yy®L xKvym. r-^y^ym. -t^isym. Ft 
*yzm. u^x~^m (t 

, 1 2-b Fn^y-y^ryyg^tOb 

f o# ^*>K^3tffi^x{iiia»a-!t% t mmm t ^ 

xyx/k; yy^kT/k:?— /k ilixf^r/l-n- 
/k. AV^f^r^a-^, XT-TU;l/T;k3-;P. 
k~f )VT)Vzi~)V, ^^-}VT;va—)^mcrmm.T)Vzi 
— /k; y^U/lT-y. $yxf-/PTS>\ ^;k$y/k 
75>, xfr'J^Sy, ;*W/kT$y, <^X/y 
T 5 >-^<7)ftl5T i; y ; 5 ^ U /kT 5 h\ 5 y y f-/kT 
SK, ^VkSfVkrSF, WJ/l'TSK, *)/4)V 
TiF, ^-^7S K^(7)«mT5 F ; 
yy-/kT5 F\ := yxf;l/yi^y-;i,7S F\ 
Sf^yX^y-Z/TS F. XfT'J^yX^y-il/T 
S F\ :*W/i-yxy y-;P7S F\ A^-,|^xyy 
-7kT$ F^cOSyxyy-zl/TS F ; ^.dfif ygg^yy 

y/h'j/'jty k. ^^^yity/y/hu/yt 
y F . yKt yy f y j?" y -tr y f\ 5 ^ y yg! 

*.J/V/YV y y -fey Hs 5 U Xf - y g?^ y /SV k 

yyy-ty f\ vNVi^^-yK^yyi-y/kyyy-fey 

F\ WJyUy/y/hiJ/'Jt'JH, ^y^fy 

y / 1?/ k y y y -t y f\ ^x y s / \?/ f 
y y y -t y Ff^yy -t y f ; ^•y-ywttfv y y -ty 
^f/K ^^^yfe-Ky^'ytyyi^f/k =fii 
ywt y y y -t y yxxf* . 9 ^ y yt^ y y y -t y 
yxxf/k sy;.fyi^yyy*yyixf^, 
;k$ f - y y », -t y yixf;y x f7 y y 
y y -tr y yxy-r/k y^f y y y -tr y yixr 

;y s Aysx y&# ij y y -t »J yxxf^W y y y -tr 

yyxxx/y ; Mf yiv/kt^yxxf/K ;tyy 
y&v ;yfy >-ixf/K -ry? ygsv/Pfy yxxf 
/y ^^yyivAt^yxxt/K $yyyygry/k 
t'^yxxf/K ^:;^fyiy^h"j'yxyf/k, x 
rT'J yiv/kty yxxf/K :tW yiv/n^y 
x^f/k <^xyigy/kb'y yxxf/i/f«y;i/h'? 
yxy-r;i,; (^y) yjtyyty^^f;kx-f 
/K (*°y ) yy-tr'j yt;fy^x-f;k ) 
y y -t y yty ? v y /kx-7yy ( *° y ) y y -tr y y 
ty^y^fii-x-f/k («KU) yy-tr yy^yxf-r 
y/yx— r;k^y) (jKU) yy^y yx-f;k ; ±ie^ 
^Wcxf-^y^+D F\ Tub-ky^lM h\ 
Ff*y-1, 2 -:*JflM K^c7)« -;tky ^ y^ 
1M F £#Jn Lfc t cOW^tffeix^ . ( D 8 ) jfcfrw 
U«^iti, ISftflaifft^LT 0 . 0 5-15 

[00 90] ( D 9 ) j£4Hi, |»a^J-C"S>^ . MtH. 
miii&mm-ftfflT'MW; Lfcx/k**- k s SSffigy k y 

y ^ yvy^v^ywi, ^SMIWffiKT;k^ y# 



^Ny*S?X(i:T;Pyx;yay\yKyN— yxXx/y ( TJUy 

-ivmayfr^mt 100-30 ogg) . v/kby y^t 
yxxtJk ^yyxyy y k-^yxxf/K yy 
tyytyxxt/k yx/yy x y-;kxk^yi.- 
K ^yyyiiJHfigxxx/K 5 y y yJiiK^/ky^ 
■A&IS^W t ti^. . ( D 9 ) foftoM ± L v 
Si , flStt*»(c>(t L T 0 . 1-15 mm%W£Z'fo 

[009 1 ] ( D 1 0 ) fi£*{iftaSgRffil±SllT'*4 . 

^ y ( c 1 — 1 s ) r;k^-;yy y y y k— k s 

( C 1 ~ 1 8 ) T)V*)VT7 y k— k/ ( C 1 — 1 8 ) 

r/k^vkx y y y k— kfts-^ft. yxf^7 s yxf 
/kyyyyi^-ky (ci— is) r;k^;kyyyyk 
- b^n-frfo, xfyyy(ci-i8) r;k^f;ky y 
yyiy- k^M^-#c. ^°y-f y/fyy, *°yr/k^ 
yf-ky. ifkyyynh' i^yftS-g-fr. x^-vy/ 
vw ySxyf/^i^*. x^y/iv^ >mr 
S Kftl^*, X^l-yyyy'y ; 'xy7f<*-f|iJiM^. 

xi-uy/4 v Tuyymimm&ftmmf e>ti& . 

¥*J^1:(±1 0, 0 0 0—1, 500, OOO^ST" 

. ( d 1 0 ) js^^if i u swtt^w 

t^LTO. l~2 0»*%mKT*S. 
[0092] (DID j*4H±. AflRvrStt-ftSijr* 
^(i.(f. n, n" -t'Jf'Jfy-i, 2-roys 

y^y'TSy. 7'Jf yy, f F77Wf)7Ay't 

^7r-f k\ <yy> yrv— /k <yy"-f syv— 
;k, 2-7;^;i/yf^y/>f $yy"-/K 2-T;k 
^^f^yyfrv'- 2- (n, n-^'t;^ 
;k^'f-^;WN't>f ;k ) <yy"f-rv"-;k, 2 , 5 - b* 
y (T/k^f/k^'-f-^) -1,3, 4-f7y7V-/l' < 
2, 5-b'\X(N, N-^T'/k^f/kv'^^/k/^^ 

;k)-i, 3, 4-f-yy>yy-;k^w^i». 

(DID Lv^fiti, mmamtlzML 

TO. 0 l~5«i%SJST*S. 

[0093] ( D 1 2 ) |fc*Hi, MifflWT&i . CT£ 
ii\ *°y x'yf-;k^y a-y, k y y;k^-oynh7ky 
fykyy^-y, nn^y/ky'j^, *°yy;kdf;kry 
yi^-k. ^yy;k^7kyyy yi— k, r;k^-;kx 
k^f^yro^dfy'iy-k, mmm^h^^yyn^ 
vm-tfmfhixh. (d 1 2 ) f&ftnjfrt lv^be 
-&s{±. }Tiittt*«^>rt kT 0 . 001-1 nm%mm 

[0094] ( D 1 3 ) j£#Ji, Hflsjffljf^jTft S . 

z-if. yy^r-f k. iMty/fy. *°yxk5y 

8Hfc&FS**A, -a^-fk^FS^A, y>y-fb^;k>"? 

a, H^kis. mc&. *?yi]->M f\ M-fh^y' 
y, ^Kr;kS-^A, lft7yfty, y-y^y7 



(€.4) )03-221588 (P2003-22 1 588A) 



Ifktlk . ( D 1 3 ) jft^cotf 4 U Jflyftt 
[ 0 0 9 5 ] J2Lh?5 ( D 1 ) ~ ( D 1 3 ) OASfttt. 

co«Ktttffl^%S: ^MMfflMmit Lxmrn-tzms 

it. 'J?%< t %> ( D 1 ) &«»^J£E-&-rS d fc 
[00 96] *«i««OiRR»ttffl«ft{i, ft^t^Sffl^O 

( AT F ) . 3IM'5j^*S^»ffiM (CVTF) s h 

k wjS'y:^ mmmmm ; jB^yb <cv 

< < , flU^E U /fyft^M o D T C CD%&T t» ft 
[00 97] 

wt&. arcommw. %imizmm&m^m<o 
[oo98] <m?mmt> 

[0099] 

3. 8nun»/s (10 0t) 
1 5. 4mm ! /s (4 0*C) 
ttiAWJk (VI) : 1 4 3 
^SaffirM (%C a) : 0. 3% 

(g*S2 ) 1 — r-feV^U 3"^ D-fe'-j^a J; Off 

Omm'/s (lOOt) 
1 6. 9mmVs (4 0"C) 

&mm: (vi) =13 8. 

(*?"'J-X) 1 0 0X:tiJlt4«ft«A«6mm!/s 

s »»«5Ai=]iii]teBir 5 y^vr^m^^z 

[0100] <Aj&fr : TJVijy—I^T 5 >iY&%> 
( A- 1 ) N— ( 2-b KD^i^vdfifrv-^) >>-x^ 

J-)VTWh (N-2-t Kndf^^^x^P) y 
X^7-/r7Sy^)gA ft : 1 ) 

(A- 2) N — (2 -t Kn^^tf^) t/l 
* y-;PT 5 y b N - ( 2 - b h' o3f S':*? *r ^/P ) 



tyx^y-/P7Sy«fi^ft (^/ktfci : l) 

(A- 3) N— ( 2-b Hodf^Hx^) ^x?y- 
(A-4) N-^f-zt—N- (2-bHodr^Ff : '>- 

/P) tyx^y-;i/7S>- 

< B : U 7 'f^ft> 

(B-l ) -&5£ (2) tt'l>TR 3 -R 5 A*2-xf^ 
^ SMoDTC 

(B-2) — fct (2) tiJUtR 3 MR 4 i s 2-xf 

Jl^i^ST* 0 . R 6 M'R 6 iM V h 'J Ti*-)VmX' 
&&M0DTC 

(B-3) -jRsS (3) \Zt$\,\XR l ~*-R*tf2-x.1-lV 
'v* ^VPST** JMoDTP 

( b - 4 ) HSKte u 7'fv i ^e^t x>f y t- y 
( b - 5 ) -*s$ ( 2 ) ttj r 3 - r 6 wf+n&re 

MMoDTC 

(C - 1 ) — JRsS ( 9 ) tJ3^TR* J 2-xf-;l^.4fv 

Aitft«Mm*^7x-h (a = 0. 0 5) 
( C - 1 ) H&5t ( 9 ) fcfcWC R# 1 , 3 
7*A&V$> £ ®&m*X7 x- M a = 0 . 0 
5) 

<A' j£# : J£<Rffl> 
(A' - 1 ) ^W/KTSi' 
( A ' - 2 ) ^^ififliWlS^'x^ J—iVT 5 H 
(A' -3 ) ^^JftllilSKfc^f-^yx^y-^rs 

[0101] < JtflKAfflJ«ftTi!OlPflS>T£o* 1 
"tE^fciT > HMW 1-28 RXftiMM 1-24 tfD#ai 

tz. tgmzmiRT/m2iz7ii't. 
[0102] mmumi 

(fi«3c£ea«) 1 5 o csw- 1 
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